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DETAILED ACTION 

This office action is in response to the amendment filed September 1 5 2005. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 2 and 59-75 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 2, lines 2-3 recites the limitation of "a raised pattern on 
the substrate wherein the raised pattern has a surface opposite the substrate". Claim 2, lines 17- 
18 recites the limitation of "wherein the raised pattern comprises a trench isolation pattern in the 
semiconductor substrate". It is unclear how the raised pattern can have a surface that is 
"opposite the substrate" when the entire raised pattern is, in fact, a part of the substrate itself 
Therefore, the metes and bounds of claims 2 and 59-75, which depend upon claim 2, cannot be 
determined. 

Claim Rejections - 35 USC § 102 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 2, 63, 64 and 71-75 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Sato et al. (US 6,798,038, previously cited). 

Regarding claim 2, Sato discloses a substrate (1) and a raised pattern on the substrate, 
forming a first insulating layer (2/12/6/7) on the raised pattern and on the substrate wherein 
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forming the first insulating layer comprises forming a first portion (2/12) of the first insulating 
layer on the surface of the raised pattern opposite the substrate and on the substrate using a first 
processing condition and forming a second portion (6/7) of the first insulating layer on the 
surface of the raised pattern opposite the substrate and on the substrate using a second processing 
condition so that the first portion is between the second portion and the surface of the raised 
pattern opposite the substrate, after forming the first insulating layer including the first and 
second portions, removing portions of the first insulating layer to expose portions of the raised 
pattern while maintaining portions of the first insulating layer on the substrate, and after 
removing portions of the first insulating layer, forming a second insulating layer (8) on the 
exposed portions of the raised pattern and on the maintained portions of the first insulating layer 
(Fig. 4A-4H; col 6, In. 30 - col. 7, In. 18). Sato discloses that the substrate is a semiconductor 
substrate, wherein the raised pattern is a trench isolation pattern in the semiconductor substrate 
and wherein maintaining portions of the first insulating layer on the substrate includes 
maintaining portions of the first insulating layer in trenches defined by the trench isolation 
pattern (Fig. 4A-4H; col. 6, In. 30 - col. 7, In. 18). 

Regarding claim 63, Sato discloses that the first portion of the first insulating layer is on 
the surface of the raised pattern opposite the substrate and in the trenches defined by the trench 
isolation pattern (Fig. 4B; col. 6, In. 30 - col. 7, In. 18). 

Regarding claim 64, Sato discloses that the first portion of the first insulating layer is 
between the second portion of the first insulating layer and the trenches defined by the trench 
isolation pattern (Fig. 4B; col. 6, In. 30 - col. 7, In. 18). 
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Regarding claim 71 , Sato discloses that forming the first insulating layer includes 
forming the first insulating layer using HDP-CVD (col. 6, In. 36-37). 

Regarding claim 72, Sato discloses removing portions of the first insulating layer by 
etching back portions of the first insulating layer without mechanical polishing by etching back 
(col. 6, In. 36-38; col. 4, In. 42-49). 

Regarding claim 73, Sato discloses removing portions of the first insulating layer by 
mechanical polishing separate from etching back (col. 6, In. 52-56). 

Regarding claim 74, Sato discloses removing portions of the first insulating layer beyond 
portions of the raised pattern so that the raised pattern extends beyond the maintained portions of 
the first insulating layer and so that the maintained portions of the first insulating layer are 
recessed relative to the exposed portions of the raised pattern (Fig. 4C). 

Regarding claim 75, Sato discloses that a height of the first insulating layer between 
portions of the raised pattern is greater than a height of the raised pattern before removing 
portions of the first insulating layer (Fig. 4B). 

Claims 3, 6-8, 15, 16, 18, 19, 22 and 25-27 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Chung et al. (US 6,204,161, previously cited). 

Regarding claim 6, Chung discloses a substrate (100) and a raised pattern (250/260) on 
the substrate, forming a first insulating layer (300) on the raised pattern and on the substrate 
wherein forming the first insulating layer comprises forming a first portion of the first insulating 
layer using a first processing condition and forming a second portion (300) of the first insulating 
layer using a second processing condition, after forming the first insulating layer including the 
first and second portions, removing portions of the first insulating layer to expose portions of the 
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raised pattern while maintaining portions of the first insulating layer on the substrate, and after 
removing portions of the first insulating layer, forming a second insulating layer (340/360) on 
the exposed portions of the raised pattern and on the maintained portions of the first insulating 
layer (col. 7, In. 38 - col. 8, In. 36). Chung discloses that the first insulating layer includes 
closed voids therein, and removing portions of the first insulating layer includes opening the 
voids in the first insulating layer (Fig. 4B; col. 7, In. 60 - col. 8, In. 7). Figure 4B-4C of Chung 
shows forming openings in the voids such that the widest part of the void is exposed. 

Regarding claim 3, Chung discloses that the substrate is an integrated circuit substrate, 
the raised pattern is a pattern of transistor gate electrodes, and maintaining portions of the first 
insulating layer on the substrate includes maintaining portions of the first insulating layer 
between transistor gate electrodes (col. 5, In. 64 - col. 6, In. 16). 

Regarding claims 7 and 26, Chung discloses that the closed voids are located in the first 
insulating layer between portions of the raised pattern. 

Regarding claims 8 and 27, Chung discloses that the second insulating layer fills the 
opened voids (col. 8, In. 25-36). 

Regarding claim 15, Chung discloses forming the first insulating layer using a high 
density plasma chemical vapor deposition (HDP-CVD) (col. 7, In. 45-59). 

Regarding claims 16 and 22, Chung discloses that removing portions of the first 
insulating layer involves etching back portions of the first insulating layer without mechanical 
polishing while etching back (col. 7, In. 66 - col. 8, In. 24). 

Regarding claim 18, Chung discloses that removing portions of the first insulating layer 
involves removing portions of the first insulating layer beyond portions of the raised pattern so 
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that the raised pattern extends beyond the maintained portions of the first insulating layer and so 
that the maintained portions of the first insulating layer are recessed relative to the exposed 
portions of the raised pattern (Fig. 4C). 

Regarding claim 19, Chung discloses that a height of the first insulating layer between 
portions of the raised pattern is greater than a height of the raised pattern before removing 
portions of the first insulating layer (Fig. 4B). 

Regarding claim 25, Chung discloses a substrate (100) and a raised pattern (250/260) on 
the substrate, forming a first insulating layer (300) on the raised pattern and on the substrate 
wherein the height of the first insulating layer between portions of the raised pattern is greater 
than a height of the raised pattern, after forming the first insulating layer, removing portions of 
the first insulating layer while maintaining portions of the first insulating layer so that the raised 
pattern extends beyond the maintained portions of the first insulating layer and so that the 
maintained portions of the first insulating layer are recessed between portions of the raised 
pattern, and after removing portions of the first insulating layer, forming a second insulating 
layer (340/360) on the exposed portions of the raised pattern and on the maintained portions of 
the first insulating layer (col. 7, In. 38 - col. 8, In. 36). Chung discloses that the first insulating 
layer includes closed voids therein, and removing portions of the first insulating layer includes 
opening the voids in the first insulating layer (Fig. 4B; col. 7, In. 60 - col. 8, In. 7). Figure 4B- 
4C of Chung shows forming openings in the voids such that the widest part of the void is 
exposed. 



Claims 2, 6-8, 16, 18, 19, 22, 25-27, 59-64, 72, 74 and 75 are rejected under 35 U.S.C. 
102(b) as being anticipated by Wu et al. (US 6,150,238, cited in IDS). 
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Regarding claim 2, Wu discloses a substrate (100) and a raised pattern on the substrate, 
forming a first insulating layer (104a/108a) on the raised pattern and on the substrate wherein 
forming the first insulating layer comprises forming a first portion (104a) of the first insulating 
layer on the surface of the raised pattern opposite the substrate and on the substrate using a first 
processing condition and forming a second portion (108a) of the first insulating layer on the 
surface of the raised pattern opposite the substrate and on the substrate using a second processing 
condition so that the first portion is between the second portion and the surface of the raised 
pattern opposite the substrate, after forming the first insulating layer including the first and 
second portions, removing portions of the first insulating layer to expose portions of the raised 
pattern while maintaining portions of the first insulating layer on the substrate, and after 
removing portions of the first insulating layer, forming a second insulating layer (1 12) on the 
exposed portions of the raised pattern and on the maintained portions of the first insulating layer 
(Fig. 2B-2G; col. 2, In. 41 - col. 3, In. 9). Wu discloses that the substrate is a semiconductor 
substrate, wherein the raised pattern is a trench isolation pattern in the semiconductor substrate 
and wherein maintaining portions of the first insulating layer on the substrate includes 
maintaining portions of the first insulating layer in trenches defined by the trench isolation 
pattern (Fig. 2B-2G; col. 2, In. 41 - col. 3, In. 9). 

Regarding claim 6, Wu discloses a substrate (100) and a raised pattern on the substrate, 
forming a first insulating layer (104a/ 108a) on the raised pattern and on the substrate wherein 
forming the first insulating layer comprises forming a first portion (104a) of the first insulating 
layer using a first processing condition and forming a second portion (108a) of the first 
insulating layer using a second processing condition, after forming the first insulating layer 
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including the first and second portions, removing portions of the first insulating layer to expose 
portions of the raised pattern while maintaining portions of the first insulating layer on the 
substrate, and after removing portions of the first insulating layer, forming a second insulating 
layer (1 12) on the exposed portions of the raised pattern and on the maintained portions of the 
first insulating layer (col. 2, In. 41 - col. 3, In. 9). Wu discloses that the first insulating layer 
includes closed voids therein, and removing portions of the first insulating layer includes 
opening the voids in the first insulating layer (col. 2, In. 55-66). Figure 2D-2E of Wu shows 
forming openings in the voids such that the widest part of the void is exposed. 

Regarding claims 7, 26 and 61, Wu discloses that the closed voids are located in the first 
insulating layer between portions of the raised pattern. 

Regarding claims 8, 27 and 62, Wu discloses that the second insulating layer fills the 
opened voids (col. 2, In. 55-66). 

Regarding claims 16, 22 and 72, Wu discloses that removing portions of the first 
insulating layer involves etching back portions of the first insulating layer without mechanical 
polishing while etching back (col. 2, In. 55-64). 

Regarding claim 18, Wu discloses that removing portions of the first insulating layer 
involves removing portions of the first insulating layer beyond portions of the raised pattern so 
that the raised pattern extends beyond the maintained portions of the first insulating layer and so 
that the maintained portions of the first insulating layer are recessed relative to the exposed 
portions of the raised pattern (Fig. 2E). 
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Regarding claim 19, Wu discloses that a height of the first insulating layer between 
portions of the raised pattern is greater than a height of the raised pattern before removing 
portions of the first insulating layer (Fig. 2D). 

Regarding claim 25, Wu discloses a substrate (100) and a raised pattern on the substrate, 
forming a first insulating layer (104a/108a) on the raised pattern and on the substrate wherein the 
height of the first insulating layer between portions of the raised pattern is greater than a height 
of the raised pattern, after forming the first insulating layer, removing portions of the first 
insulating layer while maintaining portions of the first insulating layer so that the raised pattern 
extends beyond the maintained portions of the first insulating layer and so that the maintained 
portions of the first insulating layer are recessed between portions of the raised pattern, and after 
removing portions of the first insulating layer, forming a second insulating layer (1 12) on the 
exposed portions of the raised pattern and on the maintained portions of the first insulating layer 
(col. 2, In. 41 - col. 3, In. 9). Wu discloses that the first insulating layer includes closed voids 
therein, and removing portions of the first insulating layer includes opening the voids in the first 
insulating layer (col. 2, In. 55-66). Figure 2D-2E of Chung shows forming openings in the voids 
such that the widest part of the void is exposed. 

Regarding claim 59, Wu discloses that the first insulating layer includes closed voids 
therein and removing portion of the first insulating layer involves opening voids in the first 
insulating layer (col. 2, In. 55-66). 

Regarding claim 60, Wu discloses that the openings in the voids are substantially at least 
as wide as any portions of the opened voids between the opening and the substrate. 
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Regarding claim 63, Wu discloses that the first portion of the first insulating layer is on 
the surface of the raised pattern opposite the substrate and in the trenches defined by the trench 
isolation pattern (col. 2, In. 41 - col. 3, In. 9). 

Regarding claim 64, Wu discloses that the first portion of the first insulating layer is 
between the second portion of the first insulating layer and the trenches defined by the trench 
isolation pattern (col. 2, In. 41 - col 3, In. 9). 

Regarding claim 74, Wu discloses removing portions of the first insulating layer beyond 
portions of the raised pattern so that the raised pattern extends beyond the maintained portions of 
the first insulating layer and so that the maintained portions of the first insulating layer are 
recessed relative to the exposed portions of the raised pattern (Fig. 2E). 

Regarding claim 75, Wu discloses that a height of the first insulating layer between 
portions of the raised pattern is greater than a height of the raised pattern before removing 
portions of the first insulating layer (Fig. 2D). 

Claim Rejections - 35 USC §103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chung 
et al. (US 6,204,161) in view of Papasouliotis et al. (US 6,030,881, previously cited). 

Regarding claim 13, Chung discloses forming the second portion (300) of the first 
insulating layer by using a HDP-CVD process (col. 7, In. 45-59). Chung does not specifically 
disclose the process conditions involved in these deposition processes. Like Chung, 
Papasouliotis discloses using an HDP-CVD process to deposit oxide materials between features 
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of an integrated circuit. Papasouliotis discloses that oxide material can be successfully HDP- 
CVD deposited using a pressure of 1.5-25 mTorr and a bias power of 500-10000 kW (Table 1). 
At the time of the invention, it would have been obvious to one of ordinary skill in the art to use 
the pressure and bias power taught by Papasouliotis when depositing the second portion of the 
first insulating layer of Chung because Chung discloses forming the layer by HDP-CVD but does 
not disclose any particular process conditions and Papasouliotis teaches that the process 
conditions that can be used to successfully deposit an oxide layer using HDP-CVD. 

Claims 69 and 70 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sato et 
al. (US 6,798,038) in view of Papasouliotis et al. (US 6,030,881). 

Regarding claim 69, Sato discloses forming the second portion (6/7) of the first insulating 
layer by using a HDP-CVD process (col. 1 1, In. 45 - col. 13, In. 48). Sato does not specifically 
disclose the process conditions involved in these deposition processes. Like Sato, Papasouliotis 
discloses using an HDP-CVD process to deposit oxide materials between features of an 
integrated circuit. Papasouliotis discloses that oxide material can be successfully HDP-CVD 
deposited using a pressure of 1 .5-25 mTorr and a bias power of 500-10000 kW (Table 1). At the 
time of the invention, it would have been obvious to one of ordinary skill in the art to use the 
pressure and bias power taught by Papasouliotis when depositing the second portion of the first 
insulating layer of Sato because Sato discloses forming the layer by HDP-CVD but does not 
disclose any particular process conditions and Papasouliotis teaches that the process conditions 
that can be used to successfully deposit an oxide layer using HDP-CVD. 



Application/Control Number: 10/775,677 Page 12 

Art Unit: 2822 

Regarding claim 70, Papasouliotis discloses that oxide material can be successfully HDP- 
CVD deposited using an oxygen gas flow rate of 10-1000 seem, a helium gas flow rate of 10- 
1000 seem and a silane gas flow rate of 10-250 seem (Table 1). 

Allowable Subject Matter 

Claims 4, 9-12, 17, 21 and 23 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The primary reason for the indication of the allowable subject matter of claim 4 is the 
inclusion therein, in combination as currently claimed, of the limitation of forming first and 
second portions of a first insulating layer having closed voids on a pattern of bit lines, removing 
portions of the first insulating layer to expose portions of the bit lines while maintaining portions 
of the first insulating layer on the substrate, and forming a second insulating layer on the exposed 
portions of the bit lines. This limitation is found in claim 4 and is neither disclosed nor taught by 
the prior art of record, alone or in combination. 

The primary reason for the indication of the allowable subject matter of claims 9 and 21 
is the inclusion therein, in combination as currently claimed, of the limitation of a first portion of 
the first insulating layer using a first pressure and forming a second portion of the first insulating 
layer using a second pressure that is different from the first pressure such that the first insulating 
layer has closed voids. This limitation is found in claims 9 and 21 and is neither disclosed nor 
taught by the prior art of record, alone or in combination. 

The primary reason for the indication of the allowable subject matter of claim 10 is the 
inclusion therein, in combination as currently claimed, of the limitation of forming a first portion 
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of the first insulating layer using a first bias power and forming a second portion of the first 
insulating layer using a second bias power that is different from the first bias power such that the 
first insulating layer has closed voids. This limitation is found in claim 10 and is neither 
disclosed nor taught by the prior art of record, alone or in combination. 

The primary reason for the indication of the allowable subject matter of claim 1 1 is the 
inclusion therein, in combination as currently claimed, of the limitation of forming the first 
portion of the first insulating layer using a bias power, forming a second portion of the first 
insulating layer such that the first insulating layer has closed voids, and removing portions of the 
first insulating layer to expose portions of the raised pattern while maintaining portions of the 
first insulating layer on the substrate. This limitation is found in claim 1 1 and is neither 
disclosed nor taught by the prior art of record, alone or in combination. 

The primary reason for the indication of the allowable subject matter of claim 12 is the 
inclusion therein, in combination as currently claimed, of the limitation of forming first and 
second portions of a first insulating layer having closed voids on a raised pattern, removing 
portions of the first insulating layer to expose portions of the raised pattern while maintaining 
portions of the first insulating layer on the substrate, and forming a second insulating layer on the 
exposed portions of the raised pattern, wherein the first portion of the first insulating layer is 
formed using a process gas of silane and oxygen. This limitation is found in claim 12 and is 
neither disclosed nor taught by the prior art of record, alone or in combination. 

The primary reason for the indication of the allowable subject matter of claims 17 and 23 
is the inclusion therein, in combination as currently claimed, of the limitation of forming a first 
insulating layer having closed voids on a raised pattern, removing portions of the first insulating 
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layer to expose portions of the raised pattern while maintaining portions of the first insulating 
layer on the substrate, and forming a second insulating layer on the exposed portions of the 
raised pattern, wherein the portions of the first insulating layer are removed by mechanical 
polishing. This limitation is found in claims 17 and 23 and is neither disclosed nor taught by the 
prior art of record, alone or in combination. 

Response to Arguments 
Applicants arguments filed September 1, 2005 have been fully considered but they are 
not persuasive. 

Regarding the rejection of claim 2 as being anticipated by Sato, Applicant argues that the 
oxide film 12 (first portion of the first insulating layer) is allegedly not between the HDP film 
6/7 (second portion of the first insulating layer) and a surface of the raised pattern opposite 
the substrate. For the reasons stated above, the limitation of the raised pattern having "a surface 
opposite the substrate" when the raised pattern is the substrate is unclear and confusing. It is not 
understood to what "surface" this limitation refers. Figure 4B of Sato shows that the first portion 
of the first insulating layer (2/12) is between the second portion of the first insulating layer and 
the raised pattern of the substrate (6/7). 

Regarding the rejection of claim 6 as being anticipated by Chung, Applicant argues that 
Chung allegedly fails to teach or suggest openings in voids that are at least as wide as any 
portions of the opened voids between the openings and the substrate. However, Figure 4C of 
Chung shows that the voids present as shown in Figure 4B have been completely opened. 



Conclusion 
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Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). . 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christy L. Novacek whose telephone number is (571) 272-1839. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays 7:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

CLN 

November 8, 2005 
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